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ABSTRACT :■ PROBLEM TO BE SOLVED: To provide a water-jet type fine bubble generator which 

generates a large quantity of fine bubbles in a wide range together with a water current in 
water of a water tank, a pool, an aeration tank, a river, or the like, in water (seawater) of a 
culture pond, a nursery on the coast, or a fresh fish carrier, or in liquid of a gas-liquid 
reaction tank in a chemical factory. 



SOLUTION: This generator is provided with a fine bubble generator, an introducing pipe 
which has the lower side connected to an introducing hole, and a water current pipe which 
is connected to a prescribed part of the introducing pipe and has the lower side opened. 
The fine bubble generator has a generator body having a hollow part converging from the 
rear side toward the front end part on the inside, the introducing hole which is arranged on 
the rear side of the generator body in the tangential direction, and a gasliquid spray nozzle 
arranged in the front end part of the generator body. 
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- WATER-JET TYPE FINE BUBBLE GENERATOR 

- PROBLEM TO BE SOLVED: To provide a water-jet type fine bubble generator which generates a large 
quantity of fine bubbles in a wide range together with a water current in water of a water tank, a pool, an 
aeration tank, a river* or the like, in water (seawater) of a culture pond, a nursery on the coast, or a fresh 
fish carrier, or in liquid of a gas-liquid reaction tank in a chemical factory. SOLUTION: This generator is 
provided with a fine bubble generator, an introducing pipe which has the lower side connected to an 
introducing hole, and a water current pipe which is connected to a prescribed part of the introducing pipe 
and has the lower side opened. The fine bubble generator has a generator body having a hollow part 
converging from the rear side toward the front end part on the inside, the introducing hole which is 
arranged on the rear side of the generator body in the tangential direction, and a gasliquid spray nozzle 
arranged in the front end part of the generator body. 
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n - Water flow type gas bubble generator for water purification in pool, has water flow pipe with opened 

downstream end connected to specific portion of inlet tube 
ab - NOVELTY : 

Vessel with a hollow portion has a transduction hole arranged in direction of tangent and a gas-liquid 
mixture injection hole provided to front end portion. The downstream side of an inlet tube (3) is connected 
to the transduction hole. A water flow pipe (5) with opened downstream end, is connected to specific 
portion of inlet tube. 
-USE: 

Water flow type gas bubble generator for water purification in water tank, pool, aerator, river, pond, coast, 
fresh fish carrier vehicle or chemical plant. 

- ADVANTAGE : 

The gas bubbles are diffused broadly and the size of bubbles are adjusted easily, so excellent 
maintenance property and productivity are obtained. 

- DESCRIPTION OF DRAWINGS : 

The figure shows the water flow type gas bubble generator installed in fish preservator. 

3 : Inlet tube 

5 : Water flow pipe 

iw - WATER FLOW TYPE GAS BUBBLE GENERATOR PURIFICATION POOL PIPE OPEN DOWNSTREAM 

END CONNECT SPECIFIC PORTION INLET TUBE 
pn - JP2002059186 A 20020226 DW200243 . 
ic - C02F3/20; B01 F3/04; B01 F5/00 
icai - B01F3/04;B01F5/00;C02F3/20 
icci - B01F3/04;B01F5/00;C02F3/20 
mc - D04-A01P 
DC - D15 

Page l 08.08.2008 13:15:16 



PN 

Tl 

AB 



Ft 

PA 

IN 

AP 

PR 

DT 



JP2002059186 



PA - (FUJH) FUJISATO R 

IN - FUJISATO R 

ap - JP20000247822 20000817 

PR - JP20000247822 2000081 7 



Page 2 



08.08.2008 13:15:17 



(19) H#.«#ff Jr (J?) 02) & fffltepffi 


: ^ ^ (a) (wmmwmm 






#$§2002^59186 




* 


(P2002-5918GA) 






(43)&WH ¥&U¥ 2 £26 0(2002. 2. 26) 


C51)Inta 7 


mm* 


F I T-Tl-l^flS^) 


C02F 


3/20 


CO 2 H- 3/20 Z 4D0 2 9 


80 IF 


3/04 


BO 1H- 3/04 C 4G0 3ii 




5/00 


5/00 G 






£2St5f* 5fc«t# »#«®»6 OL (£1110 


<2i) tmm 


L ^H2000-247822(P2000-247822) 


(71)ffl®A 300040818 . 






mm m. 


(22) 


¥JE£12^ 8 8 17 B (2000. 8. 17) 


0lOm^5W}»4TS10-25 






SIS AM 






m P Jf^rtfS? -' f» 4 T B 10 - 25 






(74)ftgA 100095)603 






#«± g# -as 






F4f— A(&%) 4D029 AA09 AB03 BB11 BB13 C005 






4G035 AB15 AB16 AB30 AC44 AE13 



(54) bbso**] 



(w) imm 

imm) *ma. ?m*r->v, mms. mm) 

ti/tsamm.t, **Lx»*wmK3BUE»k. 
b. TmmML&mztttMX'trb^ c. 




BMSOOCtD: <JP 2 0Q20Sfll88A t > 



8NS page 1 



t wbe^#bk & o . fsmsmMisrmmi&xm 

( 3 ) *A*^4>*»» / vSUL«^^«flc|ii«B 

(4) asHweBB^^^^fc^kasfeSffl^wf^T"* 

(awe) *e>m&m&zmisiiiith z twz * . 
[0008] mttrji, ran^. nns 

im.m.mmzfofr^x-%£im?m#zG lx h 

m&Vft^*& f gfrt>otlilZti&tii&<?)%iMli. ^A 

fc, 80%^ilSt^{=o^iS«i^?ao^tt*^< : 5: 
®anic7)PSlttt^At^AS[^ J E* J ^fc: i -> 



(3) H2 002-59186 (P2002-59 186A) 
[0009] *3ffl<?)$6$m2 (cjBMOXflilttH&K l 

-f-SSAffc. MIES*^»|tHB^A«S:*'C'i: tTB&St 

[ooio] znmmzj; o . inra&s i oftmiztnt , 

( 1 ) S*^A^^4"C^LTB&M»iO{aS^m« 

ff»S£ «fc 0 JSiEfflic&tfcS-es <! k I . 

(2) m.®UHlt:2mffilX^Ze>X\ mt&fcv 

( 3 ) L < mt>l Z k tfX* I . 

zzx. %»kixte. nmifflmexnimko 

#fcfflvxte«*. Slft^lA^^^iBaJTLttfSl* 1 ^ 

[ooii] *m&m&R3 fcimomiitm&m 1 

[0012] ioflWUc J: 0 . 11^ 1 oftffltlHi; 

( 1 ) mxm^mm%mm&M#xz<m#<o* 
*m.z*txi>. mmfrbmmzmxLKWfatz 

( 2 ) *fr &;^£HftLfc 0 > BWfc-f *WR 

XttKlB^X (Witf, CO ; , HCl, HCN, SO 
2 . COC 1 2 , '7y*ft£*#:tfM6<0»&y.X> fc 

[0013] C^T. .•Ky7 , A.<7)^{!fc(0®Efi{i v *y 
(r>JSW&±imt>tiZ><?)Xi&tL\\ tiz+ *5££8fc$a 

imr>fiA'*mm&. ir/vm&nzzhwm, mm. 



BNSOOCiO: <JP__200205al86A_L> 



BNS page 3 



(5) §82 002-5 9186 (P2002-59186A) 



n2bmi-z>#yy. 3itmmi> < ^yy 2^mo 
2 b iz&mtvzmxm. 4 mxmcoT^m^m 

8teTMII#^7*2?)i&&P2 aizmmztifcm, 
9ii®a^8c0±WcEi6$iut^.hW-^s 1 

0 <*-a»#$M8 Lxmmznm 

mo mjmizm&zntzmsssmwk. i 1 m 
mm&m.im 1 mmtLtz*m>!m 1 1 awm 

c 0 0 2 4 ] m 2 ( a > (4*^onis^0ffi 1 izm 
zm&m&m&commmmx't)'). 02 (b) 
<7)iEfflST^'). 132 (c> &z<m%wmmvh&. 

02fc*5UT, 3«^A«. 4{iM?«&S&43§. 4 a 
*>*£95£3rri>#S#:. 4bliH#4a(;:$ 

mimizffln ztimx® 3 *>i§A?L a c {in#4 a 
<o#A?L4 bfrb q&mzmitcw&b *<mx'm?t 
immfi<omm®£^ziitzmm&TLx-hz> . 

[ 0 0 2 5 3 S3 Ji*?&BJ!<9lll&07$g 1 

wt;x>v<7)--m*^%mmmx'hh. ®3izm^ 

uvmxb*).. ztihitEii bfflW)t><r>%<?)x*m-<v 
tt^ZttLX z<7)jm*'4m-t& . 6 a mmfrt>$LK 

b{±*S£fflSI*6 aOf^$£Ei^£$ftMS?IS!Kc[6j 

-mTbi. x&mm&6 btci±7Kogt5oTaffl^ 

IS#«Sf§*rtV^. 6c(i*&MS§#6a?)iaigfcfP 

i%mzxmm>m6 b tmmizzmzwzxmm 
amxt>z>. fc^sfrhTmwk/xiveizmx-tz 

&ft6 afcSIAU *S£JB<»atfl6 da^tSfflSftS. 
E$vf*t"S?L6 c mx. 7jcg[fflHfr6 afc£&#S£A 

[0026] Ob9«k 3 

muzmiA^mm^mm^^x. jtfh 
§etg«j$g 1 ^vhmm&wm&mvm&ms. 

Sr^-rMaaEB^SH-CftS. @4fcfc(,vt s 3iiSA 
^•4tiffilffiS«S?&£il. 4ali£ft. 4bJigA?L 
4cli§^E«ajfL-C&'5. .Iti£>li@2fcHg<Dt,?>T 



h&(OXm-(?>mt:ttlX*<7)%fflt:4£m-?h.. Xli 
«^jafS£&4 fti^llhr^m^^^tti: $ 
#i:<7)jt»ilfc<J: VWmZtiZ&EMX-hl . Ill fc±* 
V^T. ^vr2$:|gSjS^I»i:, igffil KO&ftte. X 
hl^— f9*gTfflJ2=«8(cggA-ri>. SMSO^ft- 

i®*ioi:^»ci5v^T. m^8rtt^*eis 
^1 o*^s^*m«oBif#^fc L-cuasisi-u mm 

■SffifotZO. XyT2<7)mhn2afrt>XyT2Mz 
. ffc£*l&#£*y:r20ttfciJP2 b*>/i>jiA^3rtttt 

#as$*a>. mxm3iz^xLtzmm^mi. wm 

[00273 04(cfcUT. ^A^3*^»A7L4 b i 

mm^mt. ts&4 a<om.m£®^xmii-iz- 
bizzmiKmmitiitiZtfi. m^t&uc® 

-ix. mmzimbiiw®* . g.mza&i>bjji)mz. 

tz, nmixizz 0 . dm<oms 1 1 <?> 

mim. mm®.%£M4MzmxL£ 3 t-tziitf 
®< (&t. c\<^f}ifim<mmnzmt^o) . - 
if. mmmm4mmm^^.mi. imvztf 
t>mm&ii4 c «g^< iz-ytix , M®imtf&< & 

9« ^8t«SailL4ctfjgT'igIlB£g«ftAi:=5rO, 

il-S?er§tL^*^fflSL. 8^^7g%4^4^Wa 

-^-OStffl^JSfc LT^?S«a5?L4 c?!)^?gffll 1^ 

[0 0 28 3 -*» E3fcfcv^t. Tks^KsSAU: 
*S5^/X;^6tcJ:DJaJi[Sn?gffl 
1 1 rifcUffiSix*. iii^k 0 . jgffl 1 1 rtfc*^ 

ix/zmm>mc\<?>*mzmiTwifti&mwtzmt 

[0 029 3 ^, ^IM^Siefc^Tii. 2PO$\ 
80*B3L4 c ^^Lfc^K<o^aa^teS4 ^fflv^ 

^T^s. *Hilco^®itfev^T«. *5tffl 
^*@®fL6c5-W-rs*S^/X;k6$:fflv\ 
^yX^ert^fr^SKAS-iirSli^et^, #fc 
@&W»t>1Rt&W£.fofr'>Xtii« < ^rS^ 

b&xzivxisimizmmmx'hz. &tz. 

yX;t,6S-ffiv^-f. ffig*St5)!p^ffil lfifcSStt 



8NS00CO: <JP__?00e0S9186A_L> 



BNS page 5 



ij^T. ;Ky:r2£IBS&3-tf&fc. ifcffll l^JWWi, 

x. sa*2 i»t>mz3L2 2bmxmmfrt>WL 

2 2c»\#»t/0><. £*>I8L M9Mcl±»&&jWft 

t . m^2 2co<t»m\zfmm s g2 3 a»£>£&*m 
u nmYiffi&atiz. ttz. nmmYnzx*). & 

2 3 *R*£fcfcJ: OtSc*ie^?&^4«l2 2rtfcilALJ: 

^5 > . ^la&rsss&fi 2 2 mstimsfcte 

li, ttia l^6*ffiMfflL 2 2c ti£^< K-ofiT . 

jnsias* i s< * o . mm&iL 2 2 c mxwms. 

atetttt t tc 1 -C»*8tifclHBH*EBIt«*t * ->T 
a»U #M«oSU«^fcLT«S^?L2 2cfrfc« 
ffil l'MSlBSfi*. 

[0035]-*, -*8HF5 fc8BALfc««a^a[«c 
®^7*>£><7)£Mi:^-&-$*lTi«£ti$*U He* 

mm&u mmm.%2 2<Dm.mn2 2 c *> 

[0036] &±<D£ 0 (c«fig$^*^HH0Hffi^ 

( 1 ) »Atf 2 1 *6»flc2 2 a|*jK«i«»6a*T* 
<i«*«»«r«AS*Tfc, «Wttrfta&»6»*2 2art 

fc&9. «*B«*2 3jK>a«S*i^UlffittY# 

( 2 ) #A^2 1 i)^^§5^XLt:%m^m 
imW^ixSJt. *8i£Bm-h. dco*5|{c<0^ 

x, mmm&k&2 2<mwmaji2 2 c^«as§ 

( 3 ) Rtttffc UTtt. ^7*2 & lSfflV^«HT. 
WB«ifit*a*«tS** C btf?% t . 

( 4 ) itvir2<?>4 v^^-\sv?WzQ5\*?w& 

m+tr-i' 3 y£jg£?-*>£ Kite* 

< 5 ) ^±^^§©^2 3 frmmmm&]&2 

2^M»V>attl6<0T> RlS3^fcJHOfc«Sfcigtt 

<nw&nx hc 1 ^•yS-fb-^i. coc 1 



(7) H92 002-59186 (P2002-59186A) 



(6) #>72<rmwmfa^mfvmiRX'*. vi 
mmzm.1. 

( 7 ) igffl 1 1 tf. ?Sftl(BJSfflb*«|^CJ64«^i. 
"Tilted. 

( 8 ) m>)mm&./X)V6 • oisa^fflfcttajn 
.r t t j: 9 mmnvk&s*ttmx'Btmz j ttz> z t #x- 

( 9 ) *»0sWc8B6*yXfl'6 * fittajfJfcfa^-C 

xtttet&ft-S fc fc t> KWAttfc Wi4 . • 
[0037] 

[##«»»] «±Oi a fc*%BBcO*^mSB^% 

(2**o3tjRfWi, nmmtm®Lx^m : im&%Lfc 
biz^xm^ivrcm^m^t^xm^ti 
wbw&u mm^^bbttzp&fowmmb 

ZbtfTZZ. 

s^mtihz-. z.<r>*m,z<r>^x. mm 

m£tffim®izwMistiz. 

( 4 > wmm^<nxy7b#8i5&m<r>#>7Z 

*mm.ZithzbifiX'*h<nx'. &mmz&nzb 

bi>tz*>rfyx&izmih. 
( 5 ) fiHWBSi^ifcl8t3**o-C. ^*t?g*<o 



BNSOOCia <JP__200aOS9186^_I_> 



BNS page 7 



(9) BJ5200 2-59 186 (P20 02-59 186A) 



3 «A* 

4 «tMft»a&« 
4a §3# 

4 b #A?L 

4 c S(ffi*iiS?l . 

5 frffiS 

6 *g£^yx/w . 

6 a *gEfflSift 

6 b 

6 c xmsmmn 

6d ^SMWajTl 

8 ©a^ 



9 XM/-t 

io 

10a &#«*fS8SI 

1 1 

Ua ±S 

2 0 *&$ftil^%<ig@i 
2 1 s£AW 

22 

2 2a lift 
2 2b igATL 

22c immasi 

2 2 d ^«sg©?L 
2 3 ftftgiHff . 



CHI] 



CH2] 



(a) 





to) 




[03] 



fc) 





BMSDOCia <J P 2 0CEQ5i)18SA I > 



BNS page 9 



(1 1) 82 0 0 2-59 186 (P20 02-5 9 186 A) 
.(071 




ewsocxaa <jp__zxaas3\ esA_t_=- 



BNSpageH 



P,2002-059186,A [CLAIM + DETAILED DESCRIPTION] 



Rage 1 of 14 



;sclaimer 

lis English translation is produced by machine translation and may contain errors. The J PCX the INPIT, and those who drafted this document in 
?e original language are not responsible for the result of the translation. 

otes: 

Untranslatable words are replaced with asterisks (****). 
Texts in the figures are not translated and shown as it is. 

-anslated: 18:57:06 JST 08/08/2008 
ictionary: Last updated 08/08/2008 / Priority: 



JLAIM + DETAILED DESCRIPTION 
Claim(s)] 

Claim 1] a. The vessel body which has the hollow part of the form which converges toward a 
ront end part from the rear side inside, The introductory hole arranged in tangential adjusting 
t the rear side of said vessel body, and the vapoHiquid jet hole arranged in the front end 
•art of said vessel body, The stream type detailed air-bubbles generator characterized by 
laving the detailed bubble generator which is ****(ing), the introductory pipe by which the b. 
Dwer stream side was connected to said introductory hole, and the stream pipe with which it 
.onnected with the predetermined part of the c. aforementioned introduction pipe, and the 
ipening of the lower stream side was carried out 

Claim 2] The vessel body with which said detailed bubble generator has the hollow part of the 
orm which converges toward both ends from an intermediate part inside, The stream type, 
letailed air-bubbles generator according to claim 1 characterized by having the vapor-liquid 
3t hole drilled in the abbreviation symmetrical position centering on the introductory pipe 
vhich has the introductory hole which it is arranged in said intermediate part of said vessel 
>ody by tangential adjusting, and carries out an opening within said vessel body, and said 
ntroductory pipe of said vessel body. 

Claim 3] The stream type detailed air~bubbles generator according to claim 1 characterized 
>y having the gas self-priming hole drilled by the back end part or rear wall of said detailed 
>ubble generator, and the gas self-priming pipe with which the one end side was connected to 
iaid gas self-priming hole, and the opening of the other end side was carried out. 
£laim 4] It is a stream type detailed air-bubbles generator given in any or the first clause 
*mong the Claims 1-3 characterized by having the stream generating nozzle arranged in the 
ower stream side of said stream pipe. 

iCIaim 5] The pump which has a suction opening and a discharge mouth and by which the 
jpper stream side of said introductory pipe was connected to said discharge mouth, It is a 
stream type detailed air-bubbles generator given in any or the first clause among the Claims 
I, 2 and 4 characterized by having the suction pipe by which the lower stream side was 
connected to said suction opening of said pump, and the gas self-priming pipe with which the 
Dne end side was connected to the predetermined part of the aforementioned suction pipe, 
and the opening of the other end side was carried out in gas. 
Claim 6] The stream type detailed air-bubbles generator according to claim 3 or 4 
:haracterized by having the pump which has a suction opening and a discharge mouth, and by 
which the upper stream side of said introductory pipe was connected to said discharge mouth, 
and the suction pipe by which the lower stream side was connected to said suction opening of 
said pump. 
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^Detailed Description of the Invention] 
0001] 

'Field of the Invention] This invention relates to the stream type detailed air-bubbles 
;enerator which makes the liquid phase of the vapoHiquid reaction vessel in the inside of the 
lursery of underwater [, such as a tank, Poole and an aeration tub, and a river, ] or a culture 
>ond, or the coast or the water (sea water) of a fresh fish truck, or a chemical factory 
generate detailed air bubbles so much, and makes it diffuse the air bubbles by a stream. 
0002] 

'Description of the Prior Art] The various detailed air-bubbles generators which aim at 
)urification of a tank, a Poole, a river, etc., etc., the increase in dissolved oxygen, acquisition 
)f the high massage effect in a bathtub, etc. are studied and developed by generating detailed 
air bubbles in recent years. As a conventional detailed air-bubbles generator, for example 
. JP,2000-447,A (henceforth an I number gazette) ] "The main part of a container which has a 
;onic space, and the pressurization liquid feed port established by the tangential adjusting in a 
)art of inner wall circumference side of this space, The revolution type detailed air-bubbles 
generator which it comes to consist of a gas introduction hole established by the space 
bottom of said cone and a revolution vapor-liquid derivation mouth established by the top part 
the space of said cone" is indicated. Moreover, [ JP.S03-74.1 23,U (henceforth a RO number 
jazette) ] "The suction massage air-bubbles jet stream equipment which opened in tangential 
adjusting the liquid supply hole of the ZETT pump which sends gas by a liquid jet stream along 
with the peripheral wall of the entrance of a nozzle, connected the mixing chamber with the 
sxit of the nozzle, made the exit the jet orifice, and has prepared the projection of two or 
nore pipes around it" is indicated. 
0003] 

"Problem to be solved by the invention] However, the above-mentioned Prior art had the 
Allowing technical problems. 

!1 ) Since technology given in an I number gazette and a RO number gazette was not equipped 
Ntth the composition for generating a stream, it had a problem of the ability not to make it 
broadly spread towards a request of detailed air bubbles. 

'0004] This invention solves the above-mentioned conventional technical problem, and A tank, 
and Poole, an aeration tub, It aims at offering the stream type detailed air-bubbles generator 
which can be made to generate detailed air bubbles so much and broadly with a stream in the 
iquid of the vapor-liquid reaction vessel in the inside of the nursery of underwater [, such as 
a river, ] or a culture pond, or the coast, or the water (sea water) of a fresh fish truck, or a 
:hemical factory. 
0005] 

"Means for solving problem] In order to solve the above-mentioned technical problem, the 
stream type detailed air-bubbles generator of this invention has the following composition. 
0006] [ the stream type detailed air-bubbles generator of this invention according to claim 1 ] 
a. The vessel body which has the hollow part of the form which converges toward a front end 
Dart from the rear side inside, The introductory hole arranged in tangential adjusting at the 
ear side of said vessel body, and the vaporHiquid jet hole arranged in the front end part of 
said vessel body, It has composition equipped with the detailed bubble generator which is **** 
jng), the introductory pipe by which the b. lower stream side was connected to said 
ntroductory hole, and the stream pipe with which it connected with the predetermined part of 
he c. aforementioned introduction pipe, and the opening of the lower stream side was carried 
)uL 
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0007] The following operations are obtained by this composition. 

1) If high-pressure vaporHiquid mixture fluid is made to flow in a vessel body from an 
ntroductory pipe, the vapor-liquid mixture fluid which flowed in the vessel body from 
:angential adjusting moves to the vaporHiquid jet hole side, while it circles over the inner wall 
surface of a vessel body and vapor-liquid mixture is carried out violently. Under the present 
circumstances, of the difference of the specific, gravity of a liquid and gas, centrifugal force 
vorks into a liquid, central force works into gas, gas converges on a main axis, and a negative 
>ressure axis is formed. Moreover, into the liquid of the liquid phase near a vaporHiquid jet 
lole, the power which is going to advance into a detailed bubble generator works with a 
negative pressure axis (the liquid with which this power works is hereafter called negative 
>ressure liquid). Oh the other hand, while revolution speed becomes quick, pressure becomes 
ligh, and revolution speed and pressure serve as the maximum near a vaporHiquid jet hole, 
and it will be in the state of pushing one another with negative pressure liquid as the vapor- 
iquid mixture fluid in a detailed bubble generator approaches a vapor-liquid jet hole, circling. 
The gas gathering in a negative pressure axis passes through the gap formed of negative 
)ressure liquid and the vapor-liquid mixture fluid which is circling, becoming compression gas 
md being sheared, and blows off from a vaporHiquid jet hole to the liquid phase as a lot of 
detailed air bubbles with vaporHiquid mixture fluid. 

2) Since compress and shear the gas gathering in a negative pressure axis, it is torn off, it 
nakes and it blows off with the vapor-liquid mixture fluid blowing off and negative pressure 
iquid, circling, the detailed air bubbles of a lot of NANOMETA or micrometer orders can be 
generated. 

3) The vapor-liquid mixture fluid which flowed into the stream pipe from thie introductory pipe 
lows into the liquid phase, and forms a stream. It is in this stream and detailed air bubbles 
diffuse broadly. 

A) Since it is not necessary to have separately a pump for detailed air-bubbles generating, 
and a pump for stream generating and detailed air bubbles and a stream can be generated by 
me set of a pump, while excelling in productivity, excel in maintenance nature. 
5) Since detailed air bubbles are generated so much, the contact surface product of gas and 
a liquid can be enlarged and the reaction in a vaporHiquid reaction apparatus and the 
purification in a purifying facility can be promoted. Moreover, the amount of dissolved oxygen 
n the water (sea water) of a culture pond, a nursery, or a live fish truck can be made to 
ncrease. 

"0008] Here, as a vessel body, the thing of the shape of a cone, truncated cone form, 
lemisphere form, and artillery shell form etc. is used. Since it has the form which a vessel. 
)ody converges at a stretch toward a vaporHiquid jet hole from an introductory hole when the 
/essel body of the shape of a cone and truncated cone form is used, rapid shearing force can 
work in the fluid which circles in the inside of a vessel body, and fluid with high viscosity can 
also be made to fully agitate. Moreover, the thing of polygon [ of a triangle, crossroads, etc. ], 
circular, and ellipse type [ form / of a vaporHiquid jet hole ] is used. When it is made circular, 
nomogeneous detailed air bubbles can be obtained. The flow velocity of the fluid breathed out 
Vom the particle diameter and stream pipe of the air bubbles which blow off from a vapor- 
iquid jet hole is suitably chosen by the revolution speed based on the ratio of the tube 
diameter of an introductory pipe or a stream pipe, or the form of a vessel body. As form of a 
stream pipe, tubular [ mere ], the form to. which an inside diameter becomes small gradually 
:oward the lower stream side, etc. are used. Moreover, a stream pipe is arranged towards the 
direction which wants to diffuse detailed air bubbles in the end by the side of the lower 
stream. Although the part style ratio of the vaporHiquid mixture fluid of an introductory pipe 
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ind a stream pipe changes with the pressure and the flow velocities of fluid which are 
ntroduced into an introductory pipe, the part style ratio by the side of a stream pipe is 
;hunted in 5 to 80% of range. The flow velocity of ****** is weak and the diffusion range of 
ietailed air bubbles is narrow as a part style ratio becomes less than 5%, and since the 
endency for the yield of detailed air bubbles to decrease is accepted as 80% is exceeded, it is 
tot desirable. Although the aperture ratio of an introductory hole and a vapor-liquid jet hole is 
iuitably chosen by the pressure and the flow velocity of introductory fluid of an introductory 
>ipe, when taking the large yield and large diffusion range of detailed air bubbles, the caliber of 
in introductory hole is made larger than the caliber of a vapoHiquid jet hole. 
0009] The vessel body which has the hollow part of the form on which invention of this 
nvention according to claim 2 is a stream type detailed air-bubbles generator according to 
:laim 1, and said detailed bubble generator converges toward both ends from an intermediate 
>art inside, It has composition equipped with the vapoHiquid jet hole drilled in the 
tbbreviation symmetrical position centering on the introductory pipe which has the 
ntroductory hole which it is arranged in said intermediate part of said vessel body by 
;angential adjusting, and carries out an opening within said vessel body, and said introductory 
>ipe of said vessel body. 

£010] In addition to an operation of Claim 1, the following operations are obtained by this 
;omposition. 

1) Since the vapoHiquid jet hole is drilled in the position symmetrical with abbreviation 
centering on the introductory pipe of a vessel body, a lot of detailed air bubbles can be more 
>roadly diffused from the both sides of a vessel body. 

2) Since it has two vapoHiquid jet holes, the particle diameter of detailed air bubbles can be 
idjusted easily. 

3) The rate of incidence of detailed air bubbles can be raised remarkably. 

Here, as a vessel body, form, the shape of a globular form, the egg-shaped thing that made a 
cone or the bottoms of the truncated cone open for free passage are used. Since it has the 
: orm which a vessel body converges at a stretch toward a vapoHiquid jet hole from an 
ntroductory hole when the vessel body of the form which made a cone or the bottoms of the 
runcated cone open for free passage is used, rapid shearing force can work in the fluid which 
circles in the inside of a vessel body, and fluid with high viscosity can also be made to fully 
agitate. Moreover, the flow velocity of the fluid breathed out from the quantity and the stream 
cipe of the air bubbles which blow off from a vapoHiquid jet hole is suitably chosen by the 
•evolution speed based on the ratio of the tube diameter of an introductory pipe or a stream 
cipe, or the form of a vessel body. 

001 1] Invention of this invention according to claim 3 is a stream type detailed air-bubbles 
generator according to claim 1, and has composition equipped with the gas self-priming hole 
drilled by the back end part or rear wall of said detailed bubble generator, and the gas self- 
criming pipe with which the one end side was connected to said gas self-priming hole, and the 
opening of the other end side was carried out 

0012] In addition to an operation of Claim 1, the following operations are obtained by this 
composition. 

!D Even if it makes only the liquid instead of vapoHiquid mixture fluid flow in a vessel body 
rorn an introductory pipe, centrifugal force works into the liquid which flowed in the vessel 
cody from tangential adjusting, the central part serves as negative pressure, gas flows into the 
cart central part from a gas self-priming pipe, and a negative pressure axis is formed. 
.2) A gas self-priming pipe can be wide opened to the atmosphere, or gas can be made to 
absorb or react to a liquid only by connecting with the absorption or reactant gas (for 



ittp://dossier1.ipdUnptt.go^ 08-08-2008 



1P,20G2-0591<86,A [CLAIM + DETAILED DESCRIPTION] Page 5 of 14 

example, other reactant gas, such as C02, HCI, HCN, S02 f C0CI2, and fluorine compound gas) 
nade into the purpose. 

0013] Here, the amount of suction of the gas to a pump is performed out of the range which 
starts the cavitation of a pump. Furthermore, since gaseous high diffusion-ization is attained, 
suction of gas has the desirable direction performed to the one where the viscosity of a liquid 
s lower. A stream type detailed air-bubbles generator Moreover, purification of a water 
purification plant or a river, purification of stock raising urination, The oxygen supply at the 
:ime of transportation of live fish, and culture etc., the increase in the amount of dissolved 
cxygen at the time of hydroponics, It is used for the dissolution by the fermentation of 
emoval of the contamination water disposal by surfacing of sludge etc., and the bleaching 
cowder of a water tank, sterilization by ozone mixture, sterilization, deodorization, the blood 
circulation promotion at the time of bathing, a washing machine, and fermented foods and 
promotion of cultivation, and high-density contact of various medicine and various gas and 
leutralization, a face syringe, a shower, an injection-of-fuel machine, etc. Arranging a stream 
:ype detailed air-bubbles generator in the tank for live fish transportation, and supplying 
cxygen in a tank especially, by starting a stream, it can delay that live, fish becomes weaker 
and prolonged transportation is attained. The amount of air bubbles which blows off by 
choosing suitably a gas self-priming hole, the inside diameter of a gas self-priming pipe, and 
:he discharge pressure of a pump is determined. When connecting a gas self-priming pipe to 
:he gas tub which has pressure, such as reactant gas, it is desirable to be set up lower than 
;he pressure of the fluid of an introductory pipe. It is because it becomes difficult to attain a 
jaseous miniaturization. Since it not only can adjust the amount of jet of detailed air bubbles 
ree, but the particle diameter of detailed air bubbles can be adjusted when a flow instrument 
and a flow control machine are arranged in a gas self-priming pipe, it is desirable to be 
arranged depending on the capacity and the setting position of a stream type detailed air- 
cubbies generator. 

0014] Invention of this invention according to claim 4 is a stream type detailed air-bubbles 
jenerator given in any or the first clause among Claims 1-3, and has composition equipped 
/vith the stream generating nozzle arranged in the lower stream side of said stream pipe. 
0015] In addition to an operation of any or the first clause, by this composition, the following 
operations are obtained among Claims 1-3. 

.1) Since the stream generating nozzle is installed, vigor can be attached to the flow velocity 
cf the liquid which flows out of a stream pipe, or vapor-liquid mixture fluid, and detailed air 
cubbies can be diffused more broadly. 

.2) Mixed churning of the liquid phase can be carried out, and gaseous dissolution spots can 
ce stopped. 

0016] Here, as a stream generating nozzle, a point thin nozzle, the thing which takes in gas as 
a company style, etc. are used. When a point thin nozzle is used, detailed air bubbles can be 
conveyed to a distant place. Moreover, when what takes in gas as a company style is used, 
Jie mixed churning effect of the liquid phase can be acquired. 

.001 7] The pump which has a suction opening and a discharge mouth and by which invention 
cf this invention according to claim 5 was a stream type detailed air-bubbles generator given 
n any or the first clause among Claims 1 , 2 and 4, and the upper stream side of said 
ntroductory pipe was connected to said discharge mouth, The lower stream side has 
composition equipped with the suction pipe connected to said suction opening of said pump, 
and the gas self-priming pipe with which the one end side was connected to the 
credetermined part of the aforementioned suction pipe, and the opening of the other end side 
/vas carried out in gas. 
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3018] In addition to an operation of any or the first clause, by this composition, the following 
perations are obtained among Claims 1, 2 and 4. 

I) If a pump is made to drive, gas will be inhaled in a suction pipe considering the inside of a 
uction pipe as a company style of flowing fluid from a gas sel^-priming pipe, and it will 
ecome vapor-liquid mixture fluid, and will flow into a vessel body. 

I) Since the gas inhaled from the gas self-priming pipe flows into a vessel body after diffusing 
: to some extent by IMPERA in a pump, it can generate more detailed air bubbles. 

3) Since it is not necessary to have separately a pump for detailed air-bubbles generating, 
nd a pump for stream generating and detailed air bubbles and a stream can be generated by 
ne set of a pump, while excelling in productivity, excel in maintenance nature. 

4) Since gas flows not only the inside of a detailed bubble generator but in a stream pipe, the 
etailed air bubbles which blow off from a detailed bubble generator, and the big air bubbles 
rtiich blow off from a stream pipe can be made to blow off. Big air bubbles surface 
omparatively immediately, after blowing off from a stream pipe, and after blowing off, detailed 
ir bubbles surface compared with big air bubbles, after [ long ] carrying out distance 
lovement Therefore, in the distance near the detailed air-bubbles generator, detailed air 
ubbles can be diffused for big air bubbles. 

0019] Here, since the flux of the liquid which flows through the inside of a suction pipe by 
hanging the tube diameter of a suction pipe and the capability of a pump changes, the 
luantity of gas inhaled in a suction pipe can be changed. Moreover, the amount of suction of 
he gas to a pump is performed out of the range which starts the cavitation of a pump. When 
i flow control machine and a flow instrument are arranged in a gas self-priming pipe, the 
ibove-mentioned effect can be acquired. 

0020] Invention of this invention according to claim 6 is a stream type detailed air-bubbles 
;enerator according to claim 3 or 4, and has composition equipped with the pump which has a 
;uction opening and a discharge mouth and by which the upper stream side of said 
itroductory pipe was connected to said discharge mouth, and the suction pipe by which the 
Dwer stream side was connected to said suction opening of said pump. 

0021] In addition to Claim 3 or an operation of 4, the following operations are obtained by this 
imposition. 

1) If a pump is made to drive, fluid will flow into an introductory pipe or a stream pipe through 
i pump from a suction pipe. 

2) Since it is not necessary to have separately a pump for detailed air-bubbles generating, 
md a pump for stream generating and detailed air bubbles and a stream can be generated by 
>ne set of a pump, while excelling in productivity, excel in maintenance nature. 

3) Since neither air nor reactant gas is inhaled in IMPERA of a pump, or a casing, it can 
>revent that a pump starts a cavitation. 

4) Since the reactant gas (for example, HCI, a fluorine compound, COCI2, etc.) of activity 
Joes not enter in the casing of a pump, the endurance of a pump can be raised. 

5) Selection of a pump can choose only by the classification of a liquid and is excellent in 
lexibility. 

6) When a detailed bubble generator and a suction pipe are thrown into the same liquid phase, 
while raising a gaseous dissolved rate remarkably, the liquid phase can be agitated and 
jaseous absorption efficiency and a gaseous reaction rate can be raised remarkably. 

0022] 

[Mode for carrying out the invention] (Form 1 of operation) The stream type detailed air- 
Dubbles generator in the form 1 of operation of this invention is explained, referring to 
Drawings below. 

ittp://dossier1. ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejje 08-08-2008 



1P,2002-059186,A [CLAIM ■+ DETAILED DESCRIPTION] Page 7 of 14 

0023] Drawing 1 is the constitutional diagram showing the state where the stream type 
Jetailed air-bubbles generator in the form 1 of operation of this invention was installed in the 
ish preserve, A stream type detailed air-bubbles generator [ in / on drawing 1 and / in 1 / 
:he form 1 of operation of this invention ], The pump with which 2 has a suction opening 2a 
md the discharge mouth 2b, the introductory pipe by which, as for 3, the upper stream side 
vas connected to the discharge mouth 2b of a pump 2, The stream pipe to which the detailed 
>ubble generator by which 4 was connected to the lower stream side of the introductory pipe 
}, and 5 were connected by the upper stream side branching in the predetermined part of the 
ntroductory pipe 3, The stream generating nozzle by which the lower stream side of the 
;tream pipe 5 was connected to the gas self-priming hole 6a for streams 6, The gas self- 
>riming pipe for streams with which one end was connected to the gas self-priming hole 6b for 
streams of the stream generating nozzle 6 7, and the opening of the other end side was 
carried out in the atmosphere, The suction pipe by which, as for 8, the lower stream side was 
connected to the suction opening 2a of a pump 2, the strainer with which 9 was arranged in 
he upper stream side of the suction pipe 8, The gas self-priming pipe with which the one end 
;ide branched in the predetermined part of the suction pipe 8, 10 was connected, and the 
>pening of the other end side was carried out in the atmosphere, the gas flow control machine 
vith which 10a was arranged in the predetermined part of the gas self-priming pipe 10, and 1 1 
ire the liquid phase of the tank in which the detailed air-bubbles generator 1 was arranged, a 
ish preserve 11a, etc. 

*0024] Drawing 2 (a) is the important section perspective view of the detailed bubble 
generator in the form 1 of operation of this invention, drawing 2 (b) is the front view, and 
Jrawing 2 (c) is the important section side view, the vessel body which has the hollow part of 
he form (abbreviation hollow — spherical) on which 3 faces to an introductory pipe, 4 faces 
:o a detailed bubble generator, 4a goes to both ends from an intermediate part, and an inside 
converges in drawing 2 — The introduptory hole of the introductory pipe 3 with which the 
>pening of the 4b was carried out to the vessel body 4a in tangential adjusting, and 4c are the 
^apor-liquid jet holes drilled in the both ends of the diameter direction which intersects 
)erpendicularly in the straight line turned to the central part from the introductory hoie 4b of 
:he vessel body 4a, and the central part. 

0025] Drawing 3 is the side sectional view showing an example of the stream generating 
lozzle in the form 1 of operation of this invention. In drawing 3 , as for 5, a stream generating 
lozzle and 7 are the gas self-priming pipes for streams a stream pipe and 6, and since these 
are the same as that of drawing 1 , they attach the same mark and omit the explanation, the 
stream which 6a makes accelerate the fluid which flowed from the rear, and carries out 
discharge from the front part side — an instrument — the body and 6b — a stream — an 
nstrument — it is the suction pipe for streams which has the form from which arrangement 
Ixation was carried out and opening area was gradually extracted to the back end part of 
3ody 6a toward the front part side. The downstream side edge part of the stream pipe 5 is 
:onnected to the suction pipe 6b for streams. The gas self-priming hole for streams in which 
3c was drilled by the side wall of the vessel body 6a for streams, and 6d are the jet holes for 
streams drilled in the front end. part of the water appropriation vessel body 6a by the suction 
>ipe 6b for streams, and the abbreviation same axle. The fluid which flows into the stream 
generating nozzle 6 from the stream pipe 5 passes accelerating the suction pipe 6b for 
streams, flows into the water appropriation vessel body 6a, and blows off from 6d of jet holes 
: or streams. As a company style of this fluid, air flows into the water appropriation vessel 
Dody 6a through the gas self-priming hole 6c for streams from the gas self^pnming pipe 7 for 
streams, and it blows off from 6d of jet holes for streams with the fluid from the suction pipe 
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3b for streams. 

0026] The operation is explained about the stream type detailed air-bubbles generator in the 
: orm 1 of operation of this invention constituted as mentioned above, referring to Drawings 
)elow. Drawing 4 is the important section front constitutional diagram showing the state of the 
luid inside the detailed bubble generator in the form 1 of operation of this invention. In 
drawing 4 , as for a detailed bubble generator and 4a, 3 is [ an introductory hole and 4c of a 
/essel body and 4b ] vapoHiquid jet holes an introductory pipe and 4, and since these are the 
same as that of drawing 2 , they attach the same mark and omit the explanation. X is a 
negative pressure axis formed of the specific gravity difference of the gas of vapor-liquid 
nixture fluid and the liquid which circle in the inside of the detailed bubble generator 4. In 
drawing 1 , if a pump 2 is made to drive, the liquid of the liquid phase 1 1 will flow into. the 
suction pipe 8 through a strainer 9. In a terminal area with the gas self-priming pipe 10 of the 
suction pipe 8, air is attracted as a company style of a liquid from the gas self-priming pipe 10 
n the suction pipe 8, and it becomes vapor-liquid mixture fluid, and inhales in a pump 2 from 
;he suction opening 2a of a pump 2. The vapor-liquid mixture fluid inhaled in the pump 2 is 
wreathed out by IMPERA (not shown) of a pump 2 in the introductory pipe 3 from the 
discharge mouth 2b of a pump 2, while air bubbles diffuse. The vapoHiquid mixture fluid which 
lowed into the introductory pipe 3 branches and flows into the detailed bubble generator 4 
and the stream pipe 5; 

0027] In drawing 4 , when the high-pressure vapor-liquid mixture fluid which flowed in the 
detailed bubble generator 4 from tangential adjusting through the introductory hole 4b circles 
Dver* the inner wall surface of a vessel body 4a from the introductory pipe 3, while vapor-liquid 
nixture is carried out violently, it moves to the vapoHiquid jet hole 4c side. Under the 
^resent circumstances, of the difference of the specific gravity of a liquid and gas, centrifugal 
: orce works into a liquid and the negative pressure axis X which central force works and 
consists of the decompressed empty gaseous phase is formed in air. Moreover, into the liquid 
)f the liquid phase 1 1 near vapoHiquid jet hole 4c, the power which is going to advance into 
:he detailed bubble generator 4 works with the negative pressure axis X (the liquid with which 
:his power works is hereafter called negative pressure liquid). On the other hand, revolution 
speed becomes quick, revolution speed serves as the maximum near vapoHiquid jet hole 4c, 
and it will be in the state of pushing one another with negative pressure liquid as the vapor- 
iquid mixture fluid in the detailed bubble generator 4 approaches the vapoHiquid jet hole 4cj 
circling. Therefore, as the gas gathering in the negative pressure axis X passes through 
between negative pressure liquid and the vapoHiquid mixture fluid which is circling, being 
compressed and sheared and meets the surface of a sphere of the detailed bubble generator 
1, it blows off from the vapoHiquid jet hole 4c to the liquid phase 1 1 as detailed air bubbles of 
a lot of NANOMETA or micrometer orders. 

0028] On the other hand, in drawing 3 , it is accelerated by the stream generating nozzle 6, 
and the vapoHiquid mixture fluid which flowed into the stream pipe 5 blows off in the liquid 
Dhase 11. Thereby, a stream occurs in the liquid phase 11, and the detailed air bubbles which 
)lew off from the vapor-liquid jet hole 4c of the detailed bubble generator 4 are carried to this 
stream to a distant place, and diffuse broadly. 

0029] In addition, in the form 1 of this operation, although the spherical detailed bubble 
generator 4 with the vapoHiquid jet hole 4c of two lots was used, even if a vapoHiquid jet 
lole uses hemisphere form, artillery shell form, truncated cone form, and a conic detailed 
bubble generator by one lot, it can carry out similarly. Moreover, although it had composition 
/vhich makes gas flow in the stream generating nozzle 6 in the form 1 of this operation using 
he stream generating nozzle 6 which has the gas seH^priming hole 6c for streams Since the 
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luid from the stream pipe 5 can be accelerated even if it only connects the pipe of form with 
which an inside diameter becomes small gradually toward the front part side from the rear 
side, it can carry out similarly. Moreover, although fluid may be made to flow in the liquid 
phase 1 1 from the direct stream pipe 5 not using the stream generating nozzle 6, by 
processing making the inside diameter of a downstream side edge part smalier than the upper 
stream side etc. into the stream pipe 5 even in this case, fluid can be accelerated and a large 
area can be diffused to a distant place. Moreover, although the form 1 of this operation 
explained the fish preserve, it can carry out similarly about various equipment, such as a 
septic tank, a precipitation pond, chemical reaction equipment, and an aeration tub, or 
squipment. 

.0030] According to the stream type detailed air-bubbles generator of the form 1 of operation 
pf this invention constituted as mentioned above, the following operations are obtained. 
1) Since the vapor-liquid jet hole 4c is drilled in the center line of the symmetrical position of 
poth sides focusing on the gas introduction hole 4b by the vessel body 4a of the detailed 
pubble generator 4, detailed air bubbles can be made to blow off from the both sides of the 
detailed bubble generator 1 broadly to it 

.2) Since the gas gathering in the negative pressure axis X is sheared being compressed with 
legative pressure liquid when it blows off, a lot of [ that it is more detailed and ] air bubbles 
pan be made to blow off. 

!3) Since the gas inhaled from the gas self-priming pipe 10 flows into a vessel body 4a after 
diffusing it to some extent by IMPERA in a pump 2, it can generate more detailed air bubbles. 
!4) The vapor-liquid mixture fluid which flowed into the stream pipe 5 from the introductory 
pipe 3 is injected to the liquid phase, and forms a stream into the liquid phase. It is in this 
stream and the detailed air bubbles which blew off from the vapor-liquid jet hole 4c of the 
detailed bubble generator 4 diffuse in a large area to a distant place. 

.5) Since the stream generating nozzle 6 is installed in the lower stream side of the stream 
pipe 5, vigor can be attached to the stream of the liquid which flows out of the stream pipe 5, 
pr vapor-liquid mixture fluid, and detailed air bubbles can be more broadly diffused to a distant 
place. 

!6) Since it is not necessary to have separately a pump for detailed air-bubbles generating, 
and a pump for stream generating and detailed air bubbles and a stream can be generated by 
pne set of a pump 2, while excelling in productivity, excel in maintenance nature. 
7) Big air bubbles are contained in the fluid which blows off from the stream generating 
lozzle 6 compared with the detailed air bubbles which blow off from the detailed bubble 
generator 4, and since these are not diffused to a distant place compared with detailed air 
pubbles, they can diffuse air bubbles also near the equipment 

!8) Since there are no fine pores for taking in gas etc. in the detailed bubble generator 4 even 
f fluid flows backwards with the ** pressure in equipment (negative pressure) at the time of 
3N/OFF of a pump etc. when the detailed bubble generator 4 is used for a vapoHiquid 
-eaction apparatus, a sewage treatment unit etc., raise a **** ball with neither a reaction 
:hing nor filth. 

.9) Since there are no fine pores for taking in gas etc. in the detailed bubble generator 4, even 
f it makes the inside of a vessel body 4a into high pressure, an adverse current cannot be 
paused at the time of a stop, but a lot of [ that it is more detailed and ] air bubbles can be 
nade to blow off. 

.10) Since detailed air bubbles are generated so much, the contact surface product of gas and 
a liquid can be enlarged and the reaction in a vapor-liquid reaction apparatus and the 
purification in a purifying facility can be promoted. Moreover, the amount of dissolved oxygen 
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h the water (sea water) of a culture pond, a nursery, or a fresh fish truck can be made to 
ncrease remarkably. 

!1 1) when the liquid phase 1 1 is a tank for live fish transportation Since the air bubbles of air 
* being detailed (micrometer order) ] or oxygen are diffused in the whole tank and the 
dissolved oxygen content in the liquid phase (Wed.) can be raised to it by starting a stream, 
supplying air and oxygen in a tank, it can make it late that live fish becomes weaker, and 
prolonged transportation is attained. 

/1 2) Since detailed air bubbles can be diffused to a distant place, it is efficient and water 
quality purification of a pond, a river, etc. can be carried out 

!13) Since gas is made overly detailed and it can high-distribute in the liquid phase, the 
eactant gas in a detailed evaporation study factory etc., washing of exhaust gas, absorption, 
and removal can be performed easily. 

.14) Since it has the gas flow control machine 10, it not only can adjust the amount of jet of 
detailed air bubbles free, but it can adjust the particle diameter of detailed air bubbles. 
0031] (Form 2 of operation) The stream type detailed air-bubbles generator in the form 2 of 
operation of this invention is explained, referring to Drawings below. 

.0032] Drawing 5 is the composition figure of the stream type detailed air-bubbles generator 
n the form 2 of operation of this invention. In drawing 5 , as for a suction opening and 2b, as 
: or the gas self-priming pipe for streams, and 8, a discharge mouth and 5 are [ a strainer and 
1 1 ] the liquid phase a suction pipe and 9 a stream pipe and 7, since 2 is a pump and these 
are the same as that of the form 1 of operation, they attach the same mark and 2a omits the 
Bxplanation. A stream type detailed air~bubbles generator [ in / 6' can be set for a tapering 
:ype stream generating nozzle, and / in 20 / the form 2 of operation of this invention 1 The 
ntrpductory pipe for which the upper stream side was connected to the discharge mouth 2b 

a pump 2 21, the detailed bubble generator in the form 2 of operation of this invention by 
which the introductory hole 22b was connected to the lower stream side of the introductory 
Dipe 21 22, 23 is the gas self-priming pipe with which the one end side was connected to 22d 

gas self-priming holes of the detailed bubble generator 22, and the opening of the other end 
side was carried out in the atmosphere (gaseous phase). 

0033] Drawing 6 (a) is the important section perspective view of the detailed bubble 
generator in the form 2 of operation of this invention, drawing 6 (b) is the front view, and 
drawing 6 (c) is the important section side view. The vessel body which has the hollow part of 
:he form (abbreviation truncated cone form and the shape of an abbreviation cone) which 21 
: aces to an introductory pipe, 22 faces to a stream type detailed bubble generator, and 22a 
joes to a front end part from the rear side, and converges, They are the introductory hole of 
:he introductory pipe 21 with which the opening of the 22b was carried out to the trapezoid^- 
ike part of the vessel body 22a inside in tangential adjusting, the vapor-liquid jet hole by 
which 22c was drilled at the tip of a vessel body 22a, and the gas self-priming hole to which 
I2d was drilled by the rear wall of the vessel body 22a, and the gas self-priming pipe 23 was 
connected. 

0034] The operation is explained about the stream type detailed air-bubbles generator in the 
: orm 2 of operation of this invention constituted as mentioned above, referring to Drawings 
)elow. Drawing 7 is the important section section constitutional diagram showing the state of 
he fluid inside the detailed bubble generator in the form 2 of operation of this invention. In 
drawing 7 , 21, as for a gas self-priming hole and 23, a detailed bubble generator and 22a of an 
ntroductory hole and 22c are [ a vessel body and 22b ] gas self-priming pipes an introductory 
Dipe and 22, and since these are the same as that of drawing 6 , they attach the same mark 
and omit the explanation. [ of a vapoHiquid jet hole and 22d ] Yis a negative pressure axis 
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: ormed of the specific gravity difference of the gas of vaporHiquid mixture fluid and the liquid 
which circle in the inside of the detailed bubble generator 22. In drawing 5 , if a pump 2 is 
nade to drive, the liquid of the liquid phase 1 1 will flow into the introductory pipe 3 through a 
strainer 9, the suction pipe 8 f and a pump 2. The vapor-liquid mixture fluid which flowed into 
:he introductory pipe 3 branches and flows into the detailed bubble generator 22 and the 
stream pipe 5. In drawing 7 , while the high-pressure vapoHiquid mixture fluid which flowed in 
he detailed bubble generator 22 from tangential adjusting through the introductory hole 22b 
circles over the inner wall surface of a vessel body 22a from the introductory pipe 21, it 
noves to the vapor-liquid jet hole 22c side. Under the present circumstances, centrifugal 
: orce works into a liquid, air flows into the central part of a vessel body 22 from the gas self- 
criming pipe 23, and the negative pressure axis Y is formed. Moreover, the power which is 
joing to advance into the detailed bubble generator 22 works by extracting the gas self- 
criming pipe 23 to the liquid of the liquid phase 1 1 near vapor-liquid jet hole 22c with the 
negative pressure axis Y (the liquid with which this power works is hereafter called negative 
pressure liquid). On the other hand, revolution speed becomes quick, revolution speed serves 
as the maximum near vapoHiquid jet hole 22c, and it will be in the state of pushing one 
another with negative pressure liquid as the vapoHiquid mixture fluid in the detailed bubble 
generator 22 approaches the vapoHiquid jet hole 22c, circling. Therefore, the gas gathering in 
:he negative pressure axis Y turns into compression gas, passes through the gap formed of 
negative pressure liquid and the vapoHiquid mixture fluid which is circling, and blows off from 
:he vapoHiquid jet hole 22c to the liquid phase 1 1 as a lot of detailed air bubbles. 
]0035] On the other hand, like the form 1 of operation, it is mixed with the air from the gas 
$elf-priming pipe 7 for streams, and blows off with the stream nozzle 6, a stream occurs in the 
iquid phase 1 1, and the detailed air bubbles which blew off from the vapoHiquid jet hole 22c 
}f the detailed bubble generator 22 diffuse broadly the vapoHiquid mixture fluid which flowed 
nto the stream pipe 5. 

'0036] According to the stream type detailed air-bubbles generator of the form 2 of operation 
>f this invention constituted as mentioned above, the following operations are obtained. 
!D Even if it makes only the liquid instead of vapoHiquid mixture fluid flow in a vessel body 
?2a from the introductory pipe 21, centrifugal force works into the liquid which flowed in the 
/esse! body 22a from tangential adjusting, the part central part is decompressed, a self- 
criming **** inflow is carried out from the gas self-priming pipe 23, and the negative pressure 
axis Y is formed. 

2) The vapoHiquid mixture fluid which flowed into the stream pipe 5 from the introductory 
)ipe 21 flows into the liquid phase, and forms a stream. It can be in this stream and the 
Jetailed air bubbles which blew off from the vapoHiquid jet hole 22c of the detailed bubble 
generator 22 can diffuse broadly. 

.3) As an actuator, a pump 2 is only used one set and detailed air bubbles and a stream can 
)e generated. 

.4) Since reactant gas is not inhaled when it uses for air or a reaction apparatus into IMPERA 
)f a pump 2, or a casing, it can prevent that a pump starts a cavitation. 

.5) since gas is directly inhaled into the detailed bubble generator 22 from the gas self-primjng 

)ipe 23 Since the reactant gas (for example, HCI, a fluorine compound, COCI2, etc.) of activity 

Joes not enter in the casing of a pump 2 when it uses for a reaction apparatus, the endurance 

>f a pump can be raised even if it uses for chemical reaction equipment. 

.6) Selection of a pump 2 can choose only by the classification of a liquid, and is excellent in 

lexibility. 

.7) When the liquid phase 11 is in the tank for live fish transportation, supplying oxygen in a 
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:ank, by starting a stream, it can prevent that live fish becomes weaker and prolonged 
ransportation is attained. 

8) It can be made to breathe out with the desired amount of discharge and discharge 
)ressure by choosing suitably the ratio of the inside diameter by the side of suction of 
:apering type stream generating nozzle 6' and discharge, and the distance by the side of 
suction and discharge. 

9) Tapering type stream generating nozzle 6' is excellent in endurance while it is excellent in 
naintenance nature, since the inside diameter is the simple structure which becomes small 
.oward the discharge side. 

0037] 

Effect of the Invention] According to the stream type detailed air-bubbles generator of this 
nvention, the following advantageous effects are acquired as mentioned above. According to 
nvention according to claim 1 , it has the following effects. 

1) If high-pressure vapor-liquid mixture fluid is made to flow in a vessel body from an 
ntroductory pipe, the vapor-liquid mixture fluid which flowed in the vessel body from 
.angential adjusting moves to the vapor-liquid jet hole side, while it circles over the inner wall 
surface of a vessel body and vapor-liquid mixture is carried out violently. Under the present 
circumstances, of the difference of the specific gravity of a liquid arid gas, centrifugal force 
vorks into a liquid, central force works into gas, gas converges on a main axis, and a negative 
pressure axis is formed. Moreover, into the liquid of the liquid phase near a vapor—liquid jet 
nole, the power which is going to advance into a detailed bubble generator works with a 
legative pressure axis (the liquid with which this power works is hereafter called negative 
>ressure liquid). On the other hand, while revolution speed becomes quick, pressure becomes 
ligh, and revolution speed and pressure serve as the maximum near a vapor-liquid jet hole, 
and it will be in the state of pushing one another with negative pressure liquid as the vapor- 
iquid mixture fluid in a detailed bubble generator approaches a vapor-liquid jet hole, circling. 
The gas gathering in a negative pressure axis passes through the gap formed of negative 
>ressure liquid and the vaporHiquid mixture fluid which is circling, becoming compression gas 
and being sheared, and blows off from a vaporHiquid jet hole to the liquid phase as a lot of 
detailed air bubbles with vapor-liquid mixture fluid. 

2) Since compress and shear the gas gathering in a negative pressure axis, it is torn off, it 
nakes and it blows off with the vaporHiquid mixture fluid blowing off and negative pressure 
iquid, circling, the detailed air bubbles of a lot of NANOMETA or micrometer orders can be 
generated. 

.3) The vapoHiquid mixture fluid which flowed into the stream pipe from the introductory pipe 
lows into the liquid phase, and forms a stream. It is in this stream and detailed air bubbles 
iiffuse broadly. 

A) Since it is not necessary to have separately a pump for detailed air-bubbles generating, 
and a pump for stream generating and detailed air bubbles and a stream can be generated by 
Dne set of a pump, while excelling in productivity, excel in maintenance nature. 
,5) Since detailed air bubbles are generated so much, the contact surface product of gas and 
a liquid can be enlarged and the reaction in a vapoHiquid reaction apparatus and the 
purification in a purifying facility car> be promoted. Moreover, the amount of dissolved oxygen 
n the water (sea water) of a culture pond, a nursery, or a live fish truck can be made to 
ncrease. 

0038] According to invention according to claim 2, in addition to the effect of Claim 1 , it has 
±ie following effects. 

!D Since the vapor-liquid jet hole is drilled in the position symmetrical with abbreviation 
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centering on the introductory pipe of a vessel body, a lot of detailed air bubbles can be more 
broadly diffused from the both sides of a vessel body. 

.2) Since it has two vapor-liquid jet holes, the particle diameter of detailed air bubbles can be 
adjusted easily. 

!3) The rate of incidence of detailed air bubbles can be raised remarkably. 

'0039] According to invention according to claim 3, in addition to the effect of Claim 1 , it has 

;he following effects. 

[1) Even if it makes only the liquid instead of vapoHiquid mixture fluid flow in a vessel body 
rom an introductory pipe, centrifugal force works into the liquid which flowed in the vessel 
Dody from tangential adjusting, the central part serves as negative pressure, gas flows into the 
Dart central part from a gas self-priming pipe, and a negative pressure axis is formed. 
Z) A gas self-priming pipe can be wide opened to the atmosphere, or gas can be made to 
absorb or react to a liquid only by connecting with the absorption or reactant gas (for 
example, other reactant gas, such as C02, HCI, HCN, S02, COCI2, and fluorine compound gas) 
nade into the purpose. 

[0040] According to invention according to claim 4, in addition to the effect of any or the first 
clause, it has the following effects among Claims 1-3. 

!1) Since the stream generating nozzle is installed, vigor can be attached to the flow velocity 
}f the liquid which flows out of a stream pipe, or vapoHiquid mixture fluid, and detailed air 
nubbles can be diffused more broadly. 

\2) Mixed churning of the liquid phase can be carried out, and gaseous dissolution spots can 
3e stopped. 

[0041] According to invention according to claim 5, in addition to the effect of any or the first 
clause, it has the following effects among Claims 1, 2 and 4. 

!1) If a pump is made to drive, gas will be inhaled in a suction pipe considering the inside of a 
suction pipe a£ a company style of flowing fluid from a gas self-priming pipe, and it will 
become vapor-liquid mixture fluid, and will flow into a vessel body. 

!2) Since the gas inhaled from the gas self-priming pipe flows into a vessel body after diffusing 
t to some extent by IMPERA in a pump, it can generate more detailed air bubbles. 
[3) Since it is not necessary to have separately a pump for detailed air-bubbles generating, 
and a pump for stream generating and detailed air bubbles and a stream can be generated by 
)ne set of a pump, while excelling in productivity, excel in maintenance nature. 
.4) Since gas flows not only the inside of a detailed bubble generator but in a stream pipe, the 
detailed air bubbles which blow off from a detailed bubble generator, and the big air bubbles 
which blow off from a stream pipe can be made to blow off. Big air bubbles surface 
comparatively immediately, after blowing off from a stream pipe, and after blowing off, detailed 
air bubbles surface compared with big air bubbles, after [ long ] carrying out distance * 
novement Therefore, in the distance near the detailed air-bubbles generator, detailed air 
nubbles can be diffused for big air bubbles. 

"0042] According to invention according to claim 6, in addition to Claim 3 or the effect of 4, it 
las the following effects. 

/I ) If a pump is made to drive, fluid will flow into an introductory pipe or a stream pipe through 
a pump from a suction pipe. 

!2) Since it is not necessary to have separately a pump for detailed air-bubbles generating,, 
and a pump for stream generating and detailed air bubbles and a stream can be generated by 
>ne set of a pump, while excelling in productivity, excel in maintenance nature. 
!3) Since neither air nor reactant gas is inhaled in IMPERA of a pump, or a casing, it can 
prevent that a pump starts a cavitation. 
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,4) Since the reactant gas (for example, HCI, a fluorine compound, C0CI2, etc.) of activity 

Joes not enter in the casing of a pump, the endurance of a pump can be raised. 

'5) Selection of a pump can choose only by the classification of a liquid and is excellent in 

legibility. 

.6) When a detailed bubble generator and a suction pipe are thrown into the same liquid phase, 
while raising a gaseous dissolved rate remarkably, the liquid phase can be agitated and 
jaseous absorption efficiency and a gaseous reaction rate can be raised remarkably. 
;0043] 



'Translation done.] 
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